A one-step DGGE scanning method for detection of mutations in the K-, N-, and H-ras oncogenes: mutations at codons 12, 13 and 61 are rare in B-cell non-Hodgkin's lymphoma.
Mutations in the N-, K-, and H-ras genes are key events in the process of carcinogenesis of many human cancers and may serve as important targets for therapeutic intervention. We developed a simple diagnostic method that in one step and within 5 hr determines the mutational status of any of the 3 ras genes in a given tumor sample. The method combines polymerase chain reaction (PCR) with denaturing gradient gel electrophoresis (DGGE) and allows simultaneous mutation scanning of 6 regions covering "hot-spot" codons 12, 13 and 61 of the 3 ras genes. The sensitivity of the assay was demonstrated by the analysis of control mutations, either naturally occurring or created by site-directed mutagenesis. We further demonstrate that unambiguous identification of ras mutations can be achieved by heteroduplex analysis in denaturing gradient gels, circumventing sequence analysis. We applied the method to establish the mutational status of all 3 ras genes in 123 samples of B-cell non-Hodgkin's lymphoma. Altogether, one diffuse large B-cell lymphoma and one B-cell chronic lymphocytic leukemia (B-CLL) harbored a mutation (G12S and G12A, respectively) in the K-ras gene, and one B-CLL harbored a mutation (Q61R) in the N-ras gene. We therefore conclude that ras mutations only contribute rarely, if at all, to carcinogenesis in B-cell non-Hodgkin's lymphoma.